Background: The amount of calories and nutrients required for woman increase during pregnancy and Intake adequate amounts of nutrients is essential for the health of mother and foetal. This study was designed to investigate the effect of nutrition education based on the Health Belief Model (HBM) on calories, iron and folic acid intake for pregnant women. Methods: This quasi-experimental study was performed on 76 pregnant women referring to four urban health centres of Khuzestan at 2015. Two education sessions were held covering items on nutrition during pregnancy. Data were collected through a demographic questionnaire, HBM questionnaire (CVI= 0.89, CVI = 0.83 and Cronbach's alpha = 0.84) and 3-day food record form. Data collection tool was valid and reliable self-administered questionnaire based on the HBM. Data analysis was done applying Chi-squared ttest, Mann-Whitney U-test and Wilcoxon test using SPSS 15. Results: Before the intervention, there was no significant difference between the mean of calories, iron and folic acid intake in both groups. But after intervention, it was significant (P <0.05). Before the intervention, there was no significant difference between the two groups in terms of health belief model constructs (P > 0.05), but the difference was significant after intervention (P < 0.05). Conclusions: Educational intervention strategies based on HBM can improve dietary iron and folic acid intake in pregnant women in primary health care setting. Since anaemia is one of the leading indirect causes of maternal mortality and it is easily preventable, our findings have critical public health implications and perhaps might be used in evidence-based decision making by authority bodies.
Introduction
P regnancy is one of the important stages of life of mothers with increasing the nutritional needs and getting enough food has a great role in providing maternal and child health. 1 During this period, the need for calories and micronutrients such as iron and folic acid (B9) increases. 2 Increased need for iron during pregnancy is due to the growth of the foetus, placenta and increasing the volume of blood. 3 In many developing countries with malnutrition exacerbated, these physiologic changes may lead to health problems. 4 The prevalence of anaemia in developing countries has been reported as follows: the rate ranges from 23% in Ethiopia, 5 40% in Nigeria 6 to more than 44% in Afghanistan. 7 Based on WHO report 39% of pregnant women in Iran suffer from anaemia 39%. 7 Although the prevalence rate seems to be too high, the results a study in Japan showed that %52 of women have experienced the anaemia during pregnancy and this anaemia caused by pregnancy only is not due to physiological changes during this period, but also lifestyle is effective on the anaemia. 8 Studies have shown the imbalance in the calories and nutritional intake of pregnant women has adverse effects on the mother and foetal 9 and to prevent anaemia, women must balance their need to receive iron. 10 Lack of nutrients has complications such as neural tube defects, birth defects, premature rupture of the placenta and intrauterine growth restriction. 11 So, food poverty especially micronutrients will follow the harmful results for mother and foetal and iron deficiency is considered one of the most common nutritional problems during pregnancy. 12 As a result, having enough food during pregnancy is necessary both for the health of the mother, and the developing foetal in many studies, the impact of malnutrition during pregnancy have been shown. 13 Pregnancy is a good time to education. It has been documented to change health behaviour, applying theories will increase the likelihood of health behavior adoption. Health Belief Model (HBM) is the most widely used framework for health-related studies from the 1950s to date and it mainly has focused on disease prevention and preventive behaviors. 14, 15 A meta analysis showed that health belief model is applicable for many types of behavior across population. 16 As mentioned above, although the prevalence rate of anaemia during pregnancy was high, a pilot work conducted by authors showed pregnant women did not adhere to anaemia prevention behavior; on the other hand, they did not see themselves at risk for getting affected by anaemia or its complications, 17 this phenomenon fits well with constructs of perceived susceptibility and severity within health belief model. 15 The results of a previous study supported the impact of this model on raising awareness, and the attitude of the benefits of folic acid supplements in pregnancy in Georgia. 18 The dimensions of HBM are as follows: perceived susceptibility, the belief that a person may have a disease or condition as a result of a particular behavior. Perceived severity, believe the extent of the losses is the result of getting a disease or traumatic condition caused by a specific behavior. Perceived barriers, the beliefs about the cost of the pursuit of a new behavior. Perceived benefits, the belief in the benefits of the proposed methods to reduce the risk or severity of disease. Cues to action, the catalyst that makes the person feel the need to be practical. Self-efficacy, confidence in one's own ability in pursuit of a behaviour. 18 In total, according to the high prevalence of anaemia and iron deficiency in pregnant women of Shoushtar city and the lack of model-based studies in the field, a study was designed to investigate the effect of nutrition education based on the HBM on calories, iron and folic acid intake for pregnant women of Shushtar city, Iran.
Methods

Study subjects
This quasi-experimental study was conducted on 76 pregnant women referred to the four urban health centres of Shoushtar, Khuzestan in the years 2015. A previous study showed that a 1.2 point difference in perceived susceptibility score could greatly lead to desirable anaemia prevention behavior. 17 Thus to detect an increase of 1.2 point in baseline perceived susceptibility score at 5% significance, the study would require a sample of 40 participants per each group (intervention and control groups anticipating 20% dropout). As such, the study would have a power of 90%.
Study methods
A total of 80 (40 in the intervention group and 40 in the control group) were studied. During the study, two participants in the intervention group and two participants in control groups were excluded from the study (due to miscarriage, premature delivery and having a complete be rest). Inclusion criteria were included: being in week 16-20 pregnancy, having a low-risk pregnancy (according to health records), being fluent in Persian and singleton foetus. Informed consent was obtained from participants. In the case of pregnancy complications (bleeding, spotting, preeclampsia and high blood pressure during pregnancy and preterm birth), samples were excluded.
During 10-month period, each day investigators obtained a list of pregnant women attending prenantal care clinics for routine prenatal care visits based on simple random sampling method, discuss the study with all pregnant women. Then, among those women who were interested to participate the study, those participants who met the inclusion criteria were asked to give informed consent. Thereafter, pregnant women randomly assigned in to control or intervention groups using random numbers.
Both experimental and control groups were studied in terms of demographic variables, variables related to the pregnancy, calories, iron and folic acid intake in the pre-intervention. The average time to fill out the questionnaire was 12 min.
Intervention
The control group received only routine prenatal care, while pregnant women of experimental group participated in educational classes based on the health belief model of which content was prepared and had been approved by experts. Two training sessions of 60-90 min were held, dividing women in groups of 8-12 participants, with an interval of one week. A phone number was given to participants, in case of questions within interval of training to follow-up time (3 months). Educational contents of the first session included introducing food pyramid, recommended amounts during pregnancy, modifying habits and behaviours of the food.
In order to motivate them, educational pamphlets regarding nutrition during pregnancy were provided to women at the end of session. In the second session, the correct use of supplements, vitamins and minerals in pregnancy to increase their knowledge were presented. Researcher helped women to increase perceived susceptibility (the prevalence of anaemia in pregnant women), perceived severity (dealing with the complications of the disease), benefits and importance of prophylactic behaviours of anaemia (perceived benefits) and group discussion to overcome barriers to nutrition behaviours (perceived barriers) as well. To influence the self -efficacy, verbal encouragement and vicarious learning (using role model) were applied. In this way, a woman who was recently given birth, having no anaemia during pregnancy, and her baby had normal weight (according to the written health records, her haemoglobin was at 12.1 and birth weight was 3350 grams) was invited to speak about anaemia prevention during pregnancy and explain how she could overcome barriers to do behavior modifications. Finally they assured that they can do breastfeeding and manage it like other complicated situations during pregnancy in the process of motherhood.
Measures
(i) Demographic and obstetric information: A basic demographic characteristics assessing womeń s age, educational status (also of their husband), monthly family income and pregnancy characteristics such as gestational age and pregnancy order was completed at baseline. It should be noted that in order to study the economic situation; a nominal scale which examines the economic situation from weak to strong (weak, fair, very good, excellent) was used. (ii) Perceived susceptibility: Perceived susceptibility was assessed with 4 items, each rated on a 5-point Likert-type scale ranging from 'strongly agree' (5) to strongly 'disagree' (1). The total score for this section was 4-20 with higher values indicating better perceived susceptibility. An increase in score change from baseline to follow-up considered satisfactory. The content validity as assessed by content validity index was 0.89 for this construct. Cronbach's alpha was =0.79. (iii) Perceived severity: It consisted of five items. Each rated on a 5-point Likert-type scale ranging from 'strongly agree' (5) to strongly 'disagree' (1). The total score for this section was 5-25 with higher values indicating better perceived severity. An increase in score change from baseline to follow-up considered satisfactory. The content validity as assessed by content validity index was perfect for this construct (CVI=1). Cronbach's alpha was =0.85. (iv) Perceived benefits and barriers to anaemia prevention: It includes items on perceived benefits and barriers to iron deficiency anaemia preventive behaviours. Perceived benefit was assessed with six items, each rated on a 5-point Likerttype scale ranging from 'strongly agree' (5) strongly 'disagree' (1). Perceived barrier was assessed with seven items. The total score for the perceived benefits ranged from 6 to 30 and for perceived barriers from 7 to 35. The content validity as assessed by content validity index was 0.89 for benefits and 0.83 for barriers. Cronbach's alpha were =0.84 and =0.91 for benefits and barriers, respectively. While an increase in score change from baseline to follow-up considered satisfactory for perceived benefits, a decrease in perceived barriers found to be satisfactory. (v) Self-efficacy: This section measured self-efficacy regarding anaemia preventive behaviour. The total score ranged from 4 to 16 with higher values indicating better self-efficacy. An increase in score change from baseline to follow-up considered satisfactory. These questions were developed and validated in a previous study conducted by the authors. Where they report content validity index=0.89 and good internal consistency (=0.74). (vi) Three-day food registration form. Dietary intake of people was obtained by using the 3-day food registration form (2 day business, and a holiday), and the people were asked to record all diet and beverages they had eaten over 3 days. The participants were given the necessary education to complete the form and they were asked to use the dishes and homemade cup (mugs, cups, plates and spoons) to measure the amount of food consumed. Amount of food consumption by individuals were converted to grams (portion size) using household scales, then all foods eaten (food, beverage) were coded according to Modified Nutrition 5 soft ware, then the amount of calories and other nutrients were calculated using this program. The samples were taking iron tablets provided by health centres, but this material was not calculated in food analysis because the objective was to get the food intake. The check list has been provided and approved by the Research Center for Nutrition and Metabolic Diseases of Ahvaz Jundishapur University of Medical Sciences, Kappa= 0.9.
Statistics Data were analysed using software SPSS 16. Chi-squared test was used for qualitative data and T-test for Quantitative data. P values less than 0.05 were considered as statistical significance. In order to determine the normal distribution of data, KolmogorovSmirnov test was used. In case of non-normal distribution, non parametric tests including non-parametric MannWhitney U and Wilcoxon test were used. Written informed consent was obtained from pregnant women. Ethics Committee of Ahvaz Jundishapur University of Medical Sciences approved the study. For ethics, after the final evaluation, educational pamphlet has been prepared and given to the pregnant women control group.
Results
General characteristics of study subjects
In all 80 pregnant women were investigated and 76 included in the final analyses. Of the n = 40 participants allocated to either the intervention or control group, n = 2 (5%) and n = 2 (5%) dropped out in the follow-up. The reasons for the study drop-out are described in figure 1 . Mean age of pregnant women in this study, in the experimental group, was 28.12 AE 3.96, and in the control group, it was 27.18 AE 6.1 years. The average age of pregnancy, in the experimental group, 16 .53 AE 0.67, and in the control group, it was 16.65 AE 0.8 weeks. The two groups were not significantly different in terms of demographic characteristics and associated with pregnancy, (P > 0.05) (table 1).
Evaluation of the HBM constructs calories and nutrient intake (iron and folic acid) in pregnant women of the experimental and control groups
The within-group responses to the intervention were assessed by calculating the changes in the measures from pre-test to post-test, with positive values indicating an increase, and negative values indicating a decrease. All changes were significant (P<0.05) (table 2).
No significant difference was observed (P > 0.05) among the mean amount of calories, iron and folic acid intake in pregnant women before intervention, in both experimental and control groups, but after the intervention, this difference was statistically significant (P < 0.05) (table 3).
Discussion
The results of this study show the effectiveness of education based on the health belief model on getting the calories and nutrients (iron and folic acid) in pregnant women in the city of Shushtar. The result of this study is in line a previous work conducted by Kloeblen et al. 18 where they found applicability of HBM for anaemia prevention.
While another study conducted by Hayes et al. did not support the effectiveness of theory-based education in changing towards healthy behavior in pregnant women. One possible explanation for this inconsistency might be due to the various type of the behavior of concern, where in current study anaemia prevention was investigated and Hayes et al. assessed smoking cessation. 19 Calories needs of pregnant women increases during pregnancy.
2 Within 3 months after the intervention, the average calories intake in the intervention group are significantly higher than those of the control group.
The education based on model could increase the amount of calories in the intervention group. The results of the study of pregnant women in America showed that calorie intake in the intervention group after education has increased which is consistent with the results of this study. 20 Also, the results of Chawla et al., 21 in India indicated that nutrition education and counselling in intervention group causes getting more calories. After the intervention, the mean amount of daily iron intake in pregnant women of experimental group was 27.5 mg. That represents adequate amounts of iron. This finding was consistent with the study of Widga et al. 20 in America. However, dietary iron intake in the control group was 13.18 mg per day which was lower than the recommended amount. Duran in Chile and Pick in Canada also reported the mean daily intake of iron in pregnant women at 16.60 and 15.9 mg, respectively.
22, 23 The results of Bawadi study in Jordan reported that iron intake of pregnant women is less than the recommended amount. 24 These differences in iron intake confirm the positive impact of education.
Mean nutritional intake of folic acid, after the intervention in the experimental group was significantly more than the control group. However, the values in both groups were lower than the recommended amount. Several studies have reported that the lack of water-soluble vitamins, especially folic acid, is associated with neural tube defects. 25 In the study of Gidnez et al. 26 and also Cheng, 27 the mean intake of folic acid has been reported less than the recommended dose. Although a significant increase was observed in the amount of folic acid intake, the average of folic acid in both groups (experimental and control) was less than the recommended amount, and it should be noted that the intervention caused a significant increase in the control group compared to the control group, and according to the survey conducted in the experimental group, it was observed they have less value of liver and eggs which are rich in folic acid. 3 Due to physiological and metabolic changes during pregnancy, pregnant women are more vulnerable to malnutrition than other women. As such their nutritional needs increases. 18 Intra-group comparisons showed that due to the increased needs of pregnant women, a significant increase in the mean calories, iron and folic acid in both groups can be observed. These differences were significant in the experimental group, while the mean amount of calories, iron and folic acid in the control group was lower than recommended after the follow-up period. No study assessing the impact of education on dietary folic acid intake to compare our results with its findings.
Using HBM questionnaire health educator may screen women are at-risk for iron deficiency anaemia. The content of educational intervention that was provided in this study might assist researcher and health care providers help pregnant women modify their dietary intake. Since the education imposed no financial costs to health care setting, the framework and content of the intervention might be applicable in many health care setting. The findings of these study provided suggestion for evidence-based decision-making process regarding anaemia prevention.
Limitation
Although evidence showed the applicability of HBM across a wide range of behaviours, 16 some researchers are believed that doing diagnostic evaluation is the first step in the process of behavior change. 28 This might be one limitation of the current study. However, educational intervention strategies based on HBM can increase preventive behaviours in pregnant women aimed at increasing iron and folic acid intake. To our knowledge, the present study is the first study using health education theories and conceptual models in developing interventions that aim towards changing nutritional behaviours regarding iron and folic acid intake. The study results emphasize the effectiveness of such an approach; therefore, it is recommended that future educational interventions aimed at increasing preventive nutritional behaviours in pregnant women could greatly benefit from applying this model in primary health care settings. Since anaemia is one of the leading indirect causes of maternal mortality and it is easily preventable, the findings of this study have critical public health implications and perhaps might be used in evidence-based decision making by authority bodies. Ethics statement: All participants were informed about the study and confidentiality protocols. Informed consent was obtained from all the participants; the study was approved by the ethics committee of Ahvaz Jundishapur University of Medical Sciences. Consent for publication is included in the consent to participate in research.
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Key points
This study investigated Nutrition modification aimed at enhancing dietary Iron and folic acid intake using health belief model. This study provided a formwork in which translating theory-based research findings in to practice among a high-risk group of population such as pregnant women privilege to receive specific health attention.
However, the method used is comprehensive and covers behavioural screening and intervention improving anaemia and is low cost, accessible and easily applicable. The framework might be utilized for evidence based-policy making by authority bodies. 
